Use of energy drink for quick resumption of energy level is very common these days. Aggressive marketing focus the youngsters as their main market segment. This study was designed to inquire about participants' general awareness, consumption pattern and awareness of potential adverse effects associated with the use of energy drinks. Qualitative descriptive analysis was performed using a questionnaire comprising of 11 questions. Students were the main focus in this study. Questionnaire was circulated among 205 students of different schools, colleges, institutes and universities irrespective of their course of study and gender. A fairly high number (51%) of the participants regularly consume energy drinks, and majority of them (30%) take one drink per week. Most of the participants (92%) think that consuming high quantity of energy drinks may expose them severe health risk. A large number of participants were unaware and/or disagree with the risks that can be linked with the use (or overuse) of energy drinks. It is suggested to make strong regulations specifically for right ingredients composition and improve labeling requirements.
introduction Energy drinks are widely used across the globe for maintaining high energy level in a shorter span of time. This increasing trend in the use of energy drink among youngsters is mainly because of marketing efforts focusing millennial generation. In Europe and Asia, the energy drink was first introduced in 1960's.
It is also assumed that introduction of "Red Bull" in 1987 in Austria and in 1997 in the USA through aggressive marketing was another contributing factor for recent increase in use of high caffeine content energy drinks 1 . Energy drinks are categorized as "functional foods" mainly due to the presence of caffeine, and other substances such as taurine, riboflavin, pyridoxine, nicotinamide, other B vitamins, and various herbal derivatives 2 .
Millennials are the young generation mostly falling in birth year from 1980 to 2000. Mintel 3 , a global research firm indicated that millennials in the age group range of 27 to 37 years had showed an increase in consumption of energy drink from 55 to 61 % in 2015 compared with 2014. Center for Food Safety and Applied Nutrition adverse event reporting system (CAERS) found that adverse events reported to Food and Drug Administration (FDA) between January 1, 2004 and October 23, 2012 were related to nervous, endocrine, gastrointestinal, cardiovascular, respiratory, musculoskeletal, urinary, reproductive, and immune system. Ingredients of energy drinks vary in different brands.
Caffeine is most widely used active ingredient in energy drink due to its stimulant effect on central nervous system. Another ingredient found in most energy drinks is guarana, also known as Brazilian cocoa or zoom which contains 3.6% to 5.8% of caffeine 4 .
The Food and Drug Administration (FDA) has set the maximum concentration of caffeine in cola beverages at 32.4 mg of caffeine per 6-oz bottle or 65 mg of caffeine per 12-oz bottle 5 . Caffeine overdose is hazardous and life threatening. FDA has reported a death of a 19 year old college student after taking an overdose of caffeine tablets 6 . Caffeine has been found to affect the psychomotor and cognitive performance 7-9 , physical activity 10 , cardiovascular system 11, 12 and respiration. Caffeine consumption also produces its effects on insulin activity, lipid metabolism 13, 14 , lactation, pregnancy and reproductive system 8 . Withdrawal of caffeine by regular users is associated with temporary adverse effects such as increased incidence of headache, drowsiness and fatigue 7 . Caffeine is found to be addictive although with a very low addictive potential 15 .
Taurine, the most abundant intracellular amino acid in body is also used in energy drinks, it is linked with the maintenance of normal glucose levels in blood and decreased serum cholesterol and triglycerol concentration have effects on heart and vascular system 16 . Taurine is essential for muscular contractile process and it also have antiarrythmic effect 17 . Oxidative stress that results from exercise performance can be antagonized by taurine 18 . Taurine may start accumulating and exhibit adverse effects like dizziness and vertigo 19 . It is also hypothesized that combinatorial use of caffeine with taurine greatly increases ventricular function 20 .
Riboflavin has been shown to improve work performance but same effect in those individuals who are with normal dietary intake, is not well established. It is studied that exercise accelerates riboflavin depletion in body and hence there is a need to increase riboflavin intake 21, 22 . Toxic effects of riboflavin are not very common as they require significantly high doses 23 .
Pyridoxine is involved in amino acid metabolism 24 . High doses of vitamin B 6 are toxic and can cause bloating, depression, fatigue, irritability, headache and nerve damage 25 .
The aim of this research is to evaluate understanding of associated health risk by the use of energy drink in millennial generation of one of the largest city of the world.
Methodology
Qualitative, descriptive, study was performed using a questionnaire comprising of 11 questions from the months from March till June, 2016. All participants gave their informed consent for the study and the study was conducted in accordance with the Declaration of Helsinki. In addition to the questions, first section addressed demographic information (Age, Gender and educational affiliation). First question attempted to inquire about what measure (energy drink or any other) participant usually take in order to avoid sleep or stay awake. Remainder of questions were more focused on Energy drinks, general awareness, frequency of consumption, adverse effects (awareness and experience) and Addiction potential. A section invited additional comments if any. Final section informed participants that their name and affiliation will not be made public. Young students were merely the target audience; Questionnaire was circulated among 205 students of Karachi, Pakistan; participants belonged to different schools, colleges, institutes and universities irrespective of their course of study of Karachi, Pakistan. Results were analyzed using SPSS 21. Responses were primarily evaluated using simple descriptive measures. Mann-Whitney U Test was applied to investigate the impact of gender on incidence of headache and palpitations, and on opinions regarding hazardous nature of the products used to stay alert and frequency of consumption. Statistical significance was accepted at the 95% confidence level (p<0.05). Friedman test was applied to see difference in opinion regarding incidence of adverse effects on different organ systems. Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Bonferroni correction applied, resulting in a significance level set at p<0.0003 (equivalent to p<0.05). A Bonferroni correction is needed to prevent type I error when comparing multiple samples using Wilcoxon signed-rank test; originally supposed value of significance level (in this case, 0.05) is divided by the number of comparisons (in this case, 15).
Results Demography
A total of 205 students completed the survey. 56.6% of respondents were female, rest (43.4%) being male. Study participant comprised a larger proportion (88.8%) of those who were aged between 18 -25 years, with a smaller proportion of individuals aged below 18 years (5.9%) or above 25 years (5.4%). The largest proportion of partakers was undergraduate students (65.2%).
Drinking Behavior
Most of the young students (32.8%) utilize tea for staying awake or alert. Second highest proportion (25.3%) of participants perform miscellaneous (other) activities like washing face, watching TV or using internet on mobile phone to stay awake or alert, followed by 17.4% of those who drink coffee. 4.9% relied on tea and coffee both. 4.4% consumed soft drinks for this purpose. Only 1% of youngsters exclusively consume energy drinks for staying awake or alert.
A small fraction (2.9%) of participants consume 10 or more drinks per week for this purpose. Most of participants (49.2%) do not routinely consume energy drinks, while those who do, are predominated by once in a week drinkers (30.2%) followed by those who take 2-5 (15.6%), 6-9 (1.9%) and 10 or more (2.9%) drinks per week. (Figure 1) 
Fig.1 Frequency of energy drink consumption by the respondents
General Opinion Regarding Energy Drinks 50.6% of young students agree that energy products can help us in staying awake or alert. 70.1% think that things we consume to stay awake or alert may be hazardous to health. 88.8% of participants believe that consuming high amount of energy drinks can pose serious health risk.74.7% assume that energy drink usage may be addicting. (Table 1 ). As reported by the participants, gender was found to have no significant impact on incidence of headache (U = 4141.0, p = 0.067) and palpitations (U = 4323.0, p = 0.441). On the counterpart, opinion regarding hazardous nature of products with alerting action was dependent on gender (U = 4334.0, p = 0.024). Similarly, frequency of consumption was found to be different amongst males and females (U = 4165.5, p = 0 .010).
Friedman test demonstrated that there was a statistically significant difference in opinion related to the incidence of adverse effects on different organ systems, χ2(2) = 33.015, p = 0.000. Post hoc analysis ( Table 2) shows statistically significant differences in opinions related to incidence of adverse effects were observed only between comparison of Heart and vessels to lungs (Z = -4.62, p = 0.000), Heart and vessels to Senses (Z = -3.89, p = 0.000) and GIT to lungs (Z = -3.93, p = 0.000). Median (IQR) for opinion related to incidence of adverse effects on heart and vessels, lung, liver, senses and GIT were 3 (2 to 3), 2 (1 to 2), 3 (1.25 to 3), 2 (1 to 3), 2 (1 to 3) and 3 (2 to 4) respectively. Where, 0, 1, 2, 3, 4 and 5 were assigned as totally disagree, disagree, neutral, agree, totally agree and don't know respectively.
Discussions
Current study focused on the consumption behavior among youngsters, Similar type of study was performed by Malinauskas 26 et. al., and Velazquez 27 et. al., among college students. Generally energy drinks are thought to be exceedingly safe products making them usable without caution. This permit uncontrolled consumption pattern, especially amongst youngsters. Besides all this safety in mind, energy drinks have had been reported to cause problematical scenarios of varying seriousness 28 , 29 . Though these adverse conditions are not very common but certain factors play their role in bringing them up. These factors may include net amount of functional content consumed or of combination of different functional contents with similar risk profile, intensified by the underlying susceptibility of individual. Increased sensitivity to any of functional component and underlying pathological condition or risk factor, all are supposed to affect individuals' susceptibility. It is evident from the survey that energy drinks are not mainstay for staying awake or alert amongst youth of our society. Rather tea is most frequently employed for the said purpose, followed by performing miscellaneous activities that help stay awake and drinking coffee. Not exploited for the sake of wakefulness, even though significant routine consumption of energy drinks is reported. Majority of participants are reported to believe that energy drinks and similar products can become hazardous with overzealous use, while those who deny this fact cannot be neglected. Caffeine has an stimulant effect while given in combination with taurine, it showed no effect on short-term memory 30, 31 . Variation in caffeine sensitivity may be reflected by the incidence of headache and palpitations among users. Mann-Whitney U Test demonstrated that incidence of headache and palpitations as reported are not gender dependent. On the other hand opinion related to hazardous nature of products used to stay awake was significantly different between two genders. Females in this case are more cautious. Another important variation was found in the frequency of consumption which varies significantly in males (median= 2-3 drinks per week) as compared to females (median = zero drinks per week). This is in alignment with the previous statement, this lower weekly consumption is most probably due to the perception amongst females regarding to the hazardous nature of such products. Proportion of population that disagree with the incidence of adverse effects associated with the use of energy drinks are noticeable and this portion of population is at the highest risk because in such situations potential for uncontrolled usage is highest, pointing towards need for increasing awareness of general population to make them realize of possible malady.
Conclusion
It is clear from the above research that millennial used energy drink even they know the associated potential health risk.
suggestion
We need to carefully deal with the circumstances to keep society away from the potential hazards of these otherwise safe products. It is advised that government of the country consider regulating such products. Permissible limits of caffeine and other functional components should be declared and monitored in the products being marketed. Furthermore labeling guidelines should be introduced and regulated ensuring that consumer is informed of the caffeine, other functional components and their amount in the product. High risk groups can be defined on the labels too. Mentioning maximal daily consumption limit can also be helpful.
